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UT Introduction

A4 planes ofsiliconmicrostripdetectors

ASilicon modules mounted on staves:
AMain structural component of thedetector
AHouseshybrid-sensommodules vertically on either side
ASupport forTitube for CQcooling

ANew128channel ASIC has been designed for sensor reado
SALT3liconASIC fotHCDbTracking)
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Silicon Overview

1719 mm

A4 Detector Types: A, B, C, D - ~| UTbX Y
AMost of the UT will consist dfype Asensors JTbY ng
A1050Total:888in the UT162spare UTaU
UTaX

A10x10cm,320um thickness )
AB, C, and D will ha@50um thickness

AType D sensors feature a cutout region |
near the beam pipe

1338 mm

Type C
95um pitch
1024 strips
Type D

95um pitch

1024 strips

1528 mm

Type B
951m pitch

Iy
X

1024 strips
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Key Silicon Design Features
EmbeddedPitch Adapters (PA) Top Side Bias Conta
AAccomplished via"@ metal layer A Simplifies assembly procedure.

AScale 190um pitch of Type A sensors to 80pum SALT ASIC pitch HV brought to back via

Fanin: Traces and bond pads are inside the conductive edge
active area

ggQEEQEQQBEEEQQQEQEEEQEEQE” LG

FnU Traces ad bond pasr outsde the
active area

118.40 micro

PrlmaryTestbeamGoal Assess the
performance of each of these features
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Irradiation Campaigns

ANant to study detector performance after exposure to

irradiat()n. GI'E' ........................................ Z ..................
- =——=2L=230cm
A40 Mrad max dose: o { -
AMaximum type Aluence 2x10%ng/cm? (nominal) s 10" H —_Z=f6° om
ABLilt in 2 factor for safety E s
AB and Cix10"ng/cm? D:4x10Mng/cm? uurI 5O OO OO O 1 OO OO YO T
Asensors irra’diated at CERNIRRAD faCiIitﬂ4GeV Cq, SesIIIIZIoIIIIIIIIoIITIITIIIIIIp ot | ::::::::::::::::::::::EEEEEE:
protons > R R Ll e
AFluencesstudied from 5%*nominal to2000%*nominal S [l e
Aurther studies of irradiation effects have been aided — 10"2|is it b s e
TCAD simulatigrdetailed inNIM 877(2018) 252, and o LS S L
arXivl/08.03371 Af i LHebsimuation Y
ANinetestbeamefforts since Now0L14 Focus o016 R T
and2017results -200 -150-100 -50 0 50 100 150 200

V. Rudoloh PrR Talk Y [em]
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http://www.sciencedirect.com/science/article/pii/S0168900217310094
https://arxiv.org/abs/1708.03371
https://indico.cern.ch/event/662305/contributions/2708362/

2016 TestheanResults gy

¢ Strip Center

2015Tes

tbeam

Alnefficiencies irR015motivated studies of pn-n

sensors ir2016 £ %H}H;j\%@‘é,‘!g;ﬁ; i)
. . . L R R s
AFarUp becomes baseline design, still study-Fan ii{éﬂﬁ‘ IS N
further N —
. R
Arwotestbeamsin May and Octobe016 :sz_‘.;«“ufﬁ|iﬁﬁg I A O
AMay: p-in-n halfA sensors and mini sensors, top vs. back ' ' ' x [mm)

biasing, SNR performance with irradiation

AOctober: pin-n type mini sensors d%,10%,20%,50%,
and 100% of nominafluence

Fan-up back-side bias Fan-up, top-side bias _
%30:...,....l....,....l...: %3-::-:.-...--|-.--~|-|--|-u_ A SeelHCBHPUR2016007for a detailed
7 st //J[,L J}%TH E Z 252- . /lh }A—T—i 1— discussion o2015results:

20p ;,}r E 20E +/ o 4 A Study of min-p sensors
sk ot/ ] 15) / 1 A Type D prototypes studied as well, see
Co. / —* unuradiate 7 r W —*— unirradiated .
l':'E—;' ¥ —* pominal dose _E 105_ ;%/ = nominal dose _E baCkup
sE ~+- 2x nomsnal dose ] 5;—1’": f ~+- 2 x nominal dose
e a0 300 a0 O 200 300 a0
Bias voltage (V) Bias voltage (V)
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https://indico.cern.ch/event/662305/contributions/2708364/
http://cds.cern.ch/record/2137551?ln=en

2017 TestbeanResults

ATwotestbeamcampaigns in June and Aug@sx7

AJune:mask updated with thicker oxide layer, wider bias ring
near bondbads

AFull size pn-n TypeA sensors irradiated to pedkienceof 2x10t3
n./cm#along one edgeFanUp PA

AMini sensors a0%,25%,100%fluence updated FarUP and Faiin

designs A [ — ——
< i 0995 F i

- M b

0.985F =

0.98 - } t 3

0.975F o=

June2017Full Size 0.97F- I ! June2017Full Size 3

N Type 0.965 - N Type 3

0.96 Lf =0.995 [ E

0.955F E

0-95-|.| PR T T | PR T TR TR BN PR T B | L1 M T

S.BluskPRR Talk 100 200 300 el

11/3/2017 7



